The modular structure of Escherichia coli threonyl-tRNA synthetase as both an enzyme and a regulator of gene expression.
In addition to its role in tRNA aminoacylation, Escherichia coli threonyl-tRNA synthetase is a regulatory protein which binds a site, called the operator, located in the leader of its own mRNA and inhibits translational initiation by competing with ribosome binding. This work shows that the two essential steps of regulation, operator recognition and inhibition of ribosome binding, are performed by different domains of the protein. The catalytic and the C-terminal domain of the protein are involved in binding the two anticodon arm-like structures in the operator whereas the N-terminal domain of the enzyme is responsible for the competition with the ribosome. This is the first demonstration of a modular structure for a translational repressor and is reminiscent of that of transcriptional regulators. The mimicry between the operator and tRNA, suspected on the basis of previous experiments, is further supported by the fact that identical regions of the synthetase recognize both the operator and the tRNA anticodon arm. Based on these results, and recent structural data, we have constructed a computer-derived molecular model for the operator-threonyl-tRNA synthetase complex, which sheds light on several essential aspects of the regulatory mechanism.